Welcome to this special issue of The International Journal of Robotics Research (IJRR) featuring papers from the tenth Robotics: Science & Systems Conference (RSS 2014) , which was held in June 2014 at the University of California at Berkeley. In this issue one can find extended versions of 15 papers carefully selected from the RSS 2014 proceedings. If you like what you read here, then the sibling RSS 2014 special issue being published by Autonomous Robots can be your next stop.
The first four papers are in the area of perception and localization. Brookshire and Teller propose a new algorithm for estimating the pose of articulated mechanisms. This pose estimation problem is challenging in part because the state space is typically highly nonlinear. Held, Levinson, Thrun, and Savarese present an anytime tracking algorithm that combines 3D shape and color information with motion information. The approach is shown to be very robust to changes in viewpoint, occlusions, and lighting variations of a diverse set of moving objects. Muzaran, Burgard, and Tipaldi describe a novel approach to graph-based SLAM that estimates the mean and information matrix of a set of nonlinear factors. The method has a number of theoretical and practical advantages, and is shown to outperform the state of the art on several publicly available data sets. Atanasov, Zhu, Daniilidis, and Pappas propose a new sensor model for semantic observations as well as a new method for solving the active semantic localization problem. The key component of the method is a transformation of the problem of computing the likelihood of a setvalued observation to the problem of computing a matrix permanent.
Gong, Travers, Astley, Li, Mendelson, Hu, Goldman, and Choset recorded and analyzed the gait of sidewinder rattlesnakes. They were able to decompose the highdimensional motion data into low-dimensional motion patterns. These patterns can be used to generate new gaits. The modeled gaits are successfully demonstrated on a snake robot and result in improved agility and maneuverability.
Next, there are four papers on hardware and actuation design. Diller, Giltinan, Lum, Ye, and Sitti propose a new design for magnetic actuation of microrobots that provides full six-degree-of-freedom actuation. This is in contrast to previous methods that only provide actuation of five degrees of freedom. The key insight was to use a nonuniform magnetization within the microrobot. Mahoney and Abbott describe a design for five-degree-of-freedom magnetic manipulation of a capsule in fluid. The design uses only a single magnet attached to a commercial manipulator and has applications in endoscopy. Piccoli and Yim show the performance of low-cost motors can be significantly improved by compensating for cogging torque. Tests on a variety of motors show that up to 88% of torque ripple can be removed (thereby making them competitive in performance with motors that are many times more expensive) without increasing the cost of the motors themselves. Deimel and Brock describe a novel design for a compliant, underactuated robotic hand. The authors demonstrate that the anthropomorphic hand is able to perform many dextrous grasps.
Zhang and Pavone present a new model for mobilityon-demand systems where autonomous cars transport customers. In such a system cars need to rebalance themselves to be able to provide certain quality-of-service guarantees. The authors propose a rebalancing algorithm that can be used to compute the number of vehicles required for, for example, satisfying the taxi demand in New York City. The model can also handle congestion effects.
The next three papers cover problems in the area of motion and manipulation planning. Pokorny, Hawasly, and Ramamoorthy describe a sampling-based topological classification of trajectories. Unlike other sampling-based methods, the authors construct a multiscale approximation of the collision-free configuration space using filtrations of simplicial complexes. Aine, Swaminathan, Narayanan, Hwang, and Likhachev show that multiple inadmissible heuristic functions can be combined with a single consistent heuristic to produce a multi-heuristic version of A* that preserves guarantees on completeness and bounds on sub-optimality. Koval, Pollard, and Srinivasa describe a partially observable Markov decision process formulation of planar contact manipulation under uncertainty. This problem can be decomposed in a pre-and a post-contact phase. A point-based solver is used to compute the post-contact
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The last two papers relate to aspects of human-robot interaction. Guadarrama, Rodner, Saenko, and Darrell present a method for open-vocabulary object retrieval and detection in a set of images. While this can be seen as a perception problem, it allows users to refer to objects using a natural language that is not restricted by the training set. Meanwhile, Misra, Sung, Lee, and Saxena solve the complementary problem of translating natural language instructions into a task plan for a robot. They phrase this as a learning problem where the objective is to learn a mapping from the natural language instructions and environment to a sequence of robot instructions.
The papers included here are representative of the breadth and depth of RSS. We are grateful for the comments of the excellent reviewers of both the RSS papers and the expanded versions included here. We would also like to thank John Hollerbach for giving us such freedom in shaping this special issue and Jennet Batten for helping to keep authors, reviewers, and editors on time. 
